The Arabidopsis PAP1 transcription factor plays an important role in the enrichment of phenolic acids in Salvia miltiorrhiza.
Phenolic acids are health-promoting but low content secondary metabolites in Salvia miltiorrhiza. Here, the Arabidopsis transcription factor Production of Anthocyanin Pigment 1 (AtPAP1) was expressed in S. miltiorrhiza and improved the antioxidant capacity in transgenic plants up to 3-fold. Salvianolic acid B (Sal B) biosynthesis was strongly induced (10-fold higher) in 1 month old transgenic plantlets, a growth stage not normally characterized by significant levels of phenolic acids. This high-Sal B phenotype was stable in roots during vegetative growth, with tissues accumulating approximately 73.27 mg/g of dry weight. Total phenolics, total flavonoids, anthocyanin, and lignin were also significantly enhanced. Consistent with these biological and phytochemical changes, expression of phenolic acid biosynthetic genes was stimulated. Our results demonstrate that AtPAP1 has an additional, previously unknown, role as a transcriptional activator of phenolic acid biosynthesis in S. miltiorrhiza. The results provide a promising strategy for engineering phenolics production in economically significant medicinal plants.